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This paper analyzes and reconciles macro and micro evidence on savings and factors that affect savings, as well as possible policy implications. At the aggregate level, the main question is how savings are affected by growth and macroeconomic policies and variables (fiscal policy, exchange rate, for example) and the breadth of financial markets. Some of these macro determinants can be reconciled with microeconomic evidence of the savings behavior of households. Using macroeconomic quarterly data and household survey data, the analysis explores the determinants of the savings rate at the macroeconomic and microeconomic levels, using the typical econometric models used in the literature (long-term co-integration relation and short-term error correction model for the macro determinants; linear multivariate models for This paper is a product of the Poverty Reduction and Economic Management Unit, Europe and Central Asia Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank. org. The main author may be contacted at scoulibaly2@worldbank.org. the micro determinants). The long-term relationship indicates that a 10-percent increase in gross domestic product per capita would add 3.7 percentage points to the savings rate in the long run. The short-term relationship depicts a strong catch-up process to the long-run equilibrium, with quarterly changes in gross domestic product per capita and openness strongly correlated with quarterly changes in the savings rate. The characteristics of households that represent the volatility of expected income, such as education and access to borrowing or remittances, significantly impact saving rates. The macroeconomic and microeconomic analyses of the determinants of saving rates in Armenia point to three policy areas: the macroeconomic environment, the financial sector, and the role of remittances.
I. Introduction
Armenia's growth story from 2003 to 08 is that of an expatriate-financed construction boom that went bust once external financing dried up as a result of the world financial crisis. This small landlocked former Soviet republic, dependent to a large extent on Russia for energy supplies and on volatile remittances, is growing at sub-par rates, with a per-capita GDP roughly less than a third of neighboring Turkey. The pre-2009 high growth rates (and productivity) were mainly driven by resource exploitation and construction. So to move to a higher growth path, Armenia's most critical priorities are to diversify its economy and improve firm productivity in the tradable sectors to compete internationally. As a small open economy relying a lot on remittances from Russia and export of metals and minerals to some EU countries, Armenia can still grow fast, but such an outcome is not automatically ensured. It will require efforts to boost aggregate demand by keeping investment high and expanding exports, to increase productivity by allowing the reallocation of production factors to their most efficient use, and to extend the country's production frontier through the diversification of products and trading partners. This paper focuses on the aggregate demand side, particularly investment, by looking at the determinants of the savings rate in Armenia. Armenia relies heavily on foreign savings to finance its investments. In 2010, about two-thirds of total investment was financed by foreign savings. Although some portion of foreign savings are channeled to Armenia as remittances and transfers, there are still major risks associated with external shocks that subject Armenia's growth to volatility and undermine the country's long-term growth outlook. panel b) combined with low public savings means that the main actors of Armenia's domestic saving so far have been households. Better understanding the determinants of aggregate and household savings can help to lay out a sensible saving policy to sustain growth.
Sustaining domestic savings at levels that allow investment financing without greatly relying on foreign savings is an important condition for the agenda of high and sustained growth. Yet, although a macroeconomic parameter, saving also depends on the optimization behavior of consumers as their income increases. This paper aims at analyzing and reconciling macro and micro evidence on savings and factors that affect savings in Armenia. We explore the determinants of the savings rate at the macroeconomic and microeconomic levels, using the typical econometric models used in the literature (Error Correction Models for the macro determinants and Linear Multivariate Models for the micro determinants). At both levels, empirical research has confirmed the predominant impact of income and future income on savings decisions, a result that is confirmed by Armenian data.
The rest of the paper is organized as follows. Section II presents the analysis of the macroeconomic determinants of aggregate saving, followed by that of the microeconomic determinants of household saving. Section III reconciles the findings for these two analyses and explores some policy implications for sustainable growth.
II. What Are the Determinants of Armenia's Savings Rate?
The theoretical and empirical literature on the determinants of saving has relied mainly on the life cycle hypothesis (LCH) according to which rational agents make their saving choices to smooth their consumption in order to maximize their inter-temporal utility (Modigliani, 1970) . Saving then becomes for households, firms or governments an adjustment variable which depends on current and future economic context, as measured by either income or GDP. At the aggregate level households, firms and government make their saving decision according to their current and future income, which depends on the volatility of the economy. Another strand of the theoretical literature is based on the permanent income hypothesis (PIH) in which individual saving is assumed to react to expectations regarding the transitory or permanent nature of income inflows (Friedman, 1957) . Browning and Lusardi (1996) provide a comprehensive list of motives, drawing on an early work by Keynes positing that a desire to save may respond to many factors, and is unlikely to be homogeneous.
These seminal models resulted in a number of predictions regarding optimal savings behavior. Both models of inter-temporal allocation of resources (LCH and PIH) predict that savings should respond positively to higher incomes, as well as to higher uncertainty in future income. Household characteristics such as education or employment types viewed as securing a more stable flow of income should also decrease savings (assuming a constant income level). Schmidt-Hebbel et al. (1996) present evidence that suggests that in developing countries the availability of financial instruments and the presence of liquidity constraints are important determinants of savings. More recent studies including Kulikov et al., (2007) find that urbanization, potentially a proxy for income stability, and ownership of large durable goods such as vehicles and real estate negatively impacts saving rates.
Applications of these models in developing and emerging markets show that savings behavior depends upon a country's income levels. This is true both in terms of the level of determinants as well as the nature of the saving vehicles used. For example, non-financial vehicles such as land, livestock, machines and cash-holdings are frequently cited in household savings strategies in low-income countries (see for example Kulikov et al., 2007 , or Abdelkhalek et al., 2009 . Horioka and Wan (2007) suggest that educational levels along with fertility patterns, particularly number of children per working adult, are important predictors of households' saving. These findings are in line with those of Edwards (1996) who, using a panel of 36 countries, finds the level of determinants is the main explanation of lower savings rates in some Latin American countries.
II.1 The Macroeconomic Determinants of Armenia's Savings Rate
Most of the theoretical findings about the macroeconomic determinants of domestic savings have been drawn from the standard framework of consumption/savings developed by Modigliani. From the review of the literature, we can list the following determinants:
GDP per capita: As consumption tends to decrease with the level of income, i.e. the richer we are the lower is the share of consumption in the budget and the higher is the level of savings, the savings rate tends to be higher in countries with higher GDP per capita. Thus an increase in the GDP per capita is supposed to have a positive impact on the savings rate (Jongwanich, 2009).
Interest rate: According to the economic theory, the interest rate on deposit has an ambiguous effect on savings rate due to adverse effects of substitution (positive effect) and income effects (negative effect). 3 These effects are usually modeled in a two period consumption model (Obstfeld and Rogoff, 1996; Romer, 1996) . Real exchange rate: The impact of this determinant has been less explored in the economic literature. The Real Effective Exchange Rate (REER) measures how expensive domestic products are compared to foreign products, with a rise in the REER corresponding to an appreciation of the real exchange rate. 5 As the Armenian Central Bank does not target the real exchange, we cannot hypothesize regarding the sign of the effect of the REER on savings.
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Fiscal deficit: Theoretically an increase in the fiscal deficit is supposed to lead to an increase in saving, by virtue of the Ricardian Equivalence. However, given 3 Let's consider an increase in the interest rate. If the initial level of assets is high, that increase in the interest rate will lead to a higher net return which could be used to consume more, hence an income effect. In this case a negative effect on savings rate will be seen. On the other hand, an increase in the interest rate raises the price of current consumption compared to future consumption, that is, an incentive to save more today in order to consume more later given the higher interest rate. This is the substitution effect which has a positive impact on savings. The final effect will depend on the relative strength of substitution and income effects. 4 The positive correlation between inflation and savings rate is true for their specifications using pooled sample of urban and rural area households. 5 In a simple model considering two goods (tradable and non-tradable) the REER also measures the resource allocation between the two sectors producing the two goods. 6 Montiel and Servèn (2007) showed in there cross country analysis that there is a positive correlation between the real exchange rate and saving rate. However, this correlation cannot be interpreted as causality since there is an obvious endogeneity problem.
contradicting theoretical and empirical results assessment of this equivalence, we cannot infer a sign for the impact of public deficit on domestic savings rate.
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Given the short time span (key macro data available only for the period 2002-2011), we use macroeconomic quarterly data obtained from the Armenian Ministry of Finance. Table 1 presents the means of the main variables included in our estimation, separating the two periods 2002-2007 and 2008-2011 to capture before-after crisis differences. Figure 2 plots some correlations of the aggregate saving rate and some expected determinants. Figure 2 shows the evolution of the savings rate and five variables: the log of the GDP per capita, real exchange rate, time deposit rate, openness and public deficit. In this figure, all the variables are seasonally adjusted using a HP filter. 8 Savings rate and GDP per capita at market price appear to have been synchronized from 2002 to 2007, when the country was enjoying double digit growth rates. Since then, this synchronization has been broken (figure 2, panel a). The evolution of the quarterly change in savings rate and the GDP per capita from one quarter to the next appears synchronized during the entire period (figure 2, panel b).We notice a steady increase in the REER (appreciation) during the entire period (figure 2, panel c). Concerning the time deposit rate, a decreasing trend is observed from 2002 to 2006, followed by an increasing trend from 2006 onwards (figure 2, panel d), which can be explained by a high demand for funds from financial institutions in the wake of the construction boom. Openness has been steadily decreasing until the crisis hit Armenia, which makes it mirror an opposite trend to the savings rate (figure 2, panel e).. With regards to the public deficit, we notice that it was quite stable before the 2009 crisis. Since 2009 however, there has been a large increase in the public deficit as in many countries.
future increase in taxes and will consume less and save more to face the future increase in taxation. This result is based on the hypothesis of perfect capital market, perfect substitution between government and private savings and absence of uncertainty and, especially, a representative infinitely-lived agent. That result does not hold in overlapping generation (OLG) models (like in the Blanchard-Yaari model, 1985 -1965 and when Government and private sectors do not face the same credit constraint. Also, empirically some papers (e.g. Barro, 1989; Khalid, 1996) reject the full Ricardian equivalence mostly due to the fact that private and public savings are not perfect substitute and the presence credit-constrained individuals. 8 The un-adjusted quarterly variables depict a similar pattern with the savings rate variable. In such case, using the adjusted variables in the regressions can lead biased estimators as demonstrated in Annex 1. For this reason, the regressions are run with the original variable with introduction of quarter dummies to control for seasonality. 
Preliminary Tests on Variables
Before going further into our econometric inquiry, we need to run some preliminary tests on the time series variables in order to ensure their stationarity and avoid running spurious regressions. For this, we have to detect the degree of integration of the expected determinants.
A variable is integrated of order one, noted I(1), if that variables is not stationary in level while its first difference is stationary. Here, the first difference of a given variable X means the variable d.X t = X t -X t-1 . Time periods are all quarterly.
We use the Dickey-Fuller and the Phillips-Perron tests for this purpose. The null hypothesis of those tests is the presence of unit roots in the variable considered, i.e. the variable is not stationary. We reject the test if the statistical value is greater than the critical value for a given significance level (1 percent generally) in absolute value. Thus, rejecting the null hypothesis means that the variable of interest is stationary, i.e. I(0). If we do not reject the null hypothesis on a variable in levels but reject that null hypothesis on the variable in difference, that means that our variable is I(1). The results of the different tests are presented in tables 2 and 3. We notice that almost all the variables are integrated of order 1 with both tests. We then need to find a co-integration relationship between all the variables I(1). This relation will be interpreted as the long-run relationship between the variable and will be useful for a probable Error Correction Model (ECM).
The Co-integration or Long-run Relationship
We first run the regression of savings rate on all the independent variables. We also include the dummy variable INDCRIS. Its value is equal to 0 before the crisis and equal to one after the crisis hit Armenia in 2009. Only 4 variables are significant in our regression: GDP, Time deposit rate (TDR), Real exchange rate (REER) and the dummy variable INDCRIS. The cointegration relationship is tested by a stationarity test on the residuals of the regression: if the residuals are stationary, there is co-integration. Using the Dickey-Fuller test on the residuals, we reject the null hypothesis, which suggests that the residuals are stationary and there is cointegration. The Johansen test also confirms these results. The results of the regression and previous tests are presented below. The figures in bracket represent the standard errors in the co-integration relationship. 
Johansen Test
Trace statistics (for rank=0) = 193.6 ; Critical value at 1% = 68.5
As expected, an increase in GDP per capita has a positive impact on savings. In our specification, a 10 percent increase in the GDP per capita (i.e. gdpc increase in level by 0.1) leads to a 3.7 percent points increase in the savings rate in the long run (i.e. if the initial savings rate was 5 percent, after a 10 percent increase in the GDP per capita, the savings rate becomes 8.7 percent). Also the impact of the interest rate is positive on savings. Indeed a 1 percentage point increase in the TDR leads to a 0.02 percentage points increase in the total savings rate. This means that in our model, the substitution effect is higher than the income effect. That could be due to the fact that the initial assets are not very high and as a result the income effect is smaller. We notice the important negative impact of the crisis on the savings. However, intuitive determinants such as Openness and public deficit do not appear in the long run relationship. This might be due to the fact that those variables have experienced a dramatic change after the crisis, so that their effect is directly captured by the dummy variable INDCRIS. There is also a negative and significant impact of REER. Indeed, we find that a 10 percent increase in the REER (appreciation) leads a 3.7 percentage point decrease in the savings rate in the long run. Economically an appreciation of the REER is associated with a decrease in net exports, hence a decrease in aggregate output which may lead to a decrease in the savings rate.
Short-run relationship or Error Correction Model (ECM)
We are also interested in the short run relationship, which can be estimated by using the change in gross domestic savings as the dependent variable and the change in the other variables and their lags as the independent variables. We also add the lag of the residuals of the long run relationship to our independent variables. The coefficient of this latter variable will measure the speed of return to the long-run pattern after a unitary shock. This coefficient must be negative in order to ensure a return to the long run relationship. As depicted in table 5, the coefficient of lag(ECM) is negative and quite high in absolute terms (0.94). This means that there is a strong catch up process to the long-run equilibrium. The short run coefficients are also important. For instance, the coefficient of ∆(gdpc) is about 0.5 which suggests a strong short run reaction to a shock but that shock effect disappears quickly due to the strong catch up process to the long-run equilibrium. We also notice a positive important and significant impact of ∆(OPEN) on savings. This may be due to the fact that an increase in the ∆Openness (i.e. acceleration in Openness) which may be due to an increase in the net exports (for instance, an increase in primary resources exports) leads to an increase in aggregate output and aggregate savings rate. Figure 3 presents the dynamic simulation derived from our econometric specification. We can notice that our model fits quite well with reality. Using our short-run equilibrium, we managed to decompose the change in savings rate in term of the effect of each independent variable we retained in our specification. In Figure 4 , the sum of the bars is almost equal (because of the residuals) to the actual change in savings rate for each quarter. As shown in our econometric models, we see that the change in GDP per capita is the main driver of the change in savings rate. The contribution of GDP per capita is presented by the dark blue bar. In terms of the effect on savings rate change, the GDP per capita is followed by the Openness of the country (orange bar). Although they have a significant effect on long run savings rate, the actual impact of REER and TDR are quite small compared to the previous variables. Those effects are presented by the yellow and light blue bars. Finally we can see the effect of the crisis thanks to the dark bar. That effect is very strong in the second quarter of 2009 but tends to disappear thereafter. 
Here, household saving is modeled as a linear function of five general classes of determinants: income, volatility of income, volatility of financial returns on potential investments, household characteristics, and regional and time dummies. . These are a set of cross-sectional surveys examining household income and spending behavior, as well as collecting a comprehensive range of variables measuring household characteristics, x. 9 Savings rates are imputed from household diaries by taking the difference between reported household income and detailed consumption records observed over a one month period (focusing on disposable income, and purchases of food and consumer durables). It is important to note that both income and consumption exclude the purchase or sale of lumpy goods such as real-estate, land, vehicles or electro-domestic appliances. This is in accordance with prior studies on the microeconomic determinants of savings (see for example Kulikov et al., 2007 , pp. 12-13 or Denizer et al., 2002 . A small number of respondents are discarded either due to zero reported income or consumption values. The monthly savings rate is also capped at -150 percent and (by definition) 100 percent in order to limit the effects of large outliers, which likely represent families with incomplete income entries, incomes which vary widely between months, or who are spending down accumulated wealth. These observations represent 2 to 6 percent of the sample depending on the survey year.
10 Table 6 presents descriptive statistics of nominal household income, consumption, savings and savings rate by survey year. Growth in reported household income and savings rates is seen in all periods except for a slight decline in income between 2008 and 2010. Gross savings peak in 2006 (in line with the macroeconomic evidence) before declining sharply in 2008. The inclusion of nominal household data rather than inflation-adjusted figures results in steadily rising income and consumption, at least in part due to the effect of inflation. The ratio of these variables however would be expected to remain constant despite inflation, suggesting a rising level of household thrift. Appendix 2 provides an inflation-adjusted version of these results, showing that savings rate do increase despite lower levels of (real) income. This is particularly noteworthy in 2010. In two of the survey years under study, the ILCS directly asks households to describe their saving behavior.
However we do not use this variable in the analysis for two reasons. Firstly given that it has not been consistently collected in all the surveys, the results cannot be compared over time. Secondly, including this variable will make it difficult to compare the findings with other savings determinants studies. We however consult these results as a consistency check of imputed values. 10 Later, least absolute deviations (LAD) results of the baseline model are examined which include these excluded outliers. LAD is much less sensitive to extreme values than OLS, allowing for the generation of estimates with less concern for households with high rates of dis-saving. Kernel density plots of household savings rates (figure 5) suggest a similar evolution of savings over time. Mean household savings rates have followed an upwards trajectory. Given that the level of average household savings has not followed this trend, greater savings intensity is responsible for changing savings behavior. It is interesting to note that the rising average savings rates occur despite an apparent contraction in saving at the top end. These high savings rate households are generally high-income earners, who spend a small proportion of their total income on normal month-to-month consumption. Whilst this is an interesting trend, some caution is warranted when considering this data. Difficulty in measuring consumption and income due to underreporting is a frequent problem in household data, particularly at high income levels (Denizer et al., 2002) . Although it is possible that households responded to the macroeconomic shock of 2006 by increasing frugality, it is also plausible to assume that the changing age profile of the population might be playing some (albeit likely minor) role, as is discussed later.
Basic OLS regression model
The initial empirical analysis of Armenian savings draws its motivation from earlier microeconometric analyses of cross sectional household data. These typically use simple linear regressions to examine yearly savings determinants, as well as examining pooled results with the inclusion of appropriate dummies to account for macroeconomic variation (Segura and Tachibanaki, 1991; Kulivov et al., 2007 , Denizer et al., 2002 . A full list of the variables included is presented in Appendix 3.
OLS regression is used to model the determinants of conditional household savings in terms of the five classes of variables included in equation (1). These categories are income (logY); proxies for the variability of income such as worktype, anytempwork, head_unemp and educational indicators; indicators of financial access such as sentmoney, receivedmoney and borrowedmoney; a range of household characteristics (numkids, numadults, hh_female); and area dummies. All standard errors are robust to heteroscedasticity, and clustered at the level of the region (marz). Appendix 4 presents these results separately for each survey year. The estimations suggest that income is both statistically and economically an important determinant of households' savings behavior. Point estimates are reasonably consistent over time, ranging from 0.373 to 0.405 of an increase in savings rate corresponding to each point increase in log income. These estimates also agree with the empirical studies from other emerging or developing countries (for example, Kulikov et al. report ranges from 0.371 to 0.495).
Results examining , the variability of income, are mixed. Indicators of the type of work undertaken by the head of the household show no consistent pattern as the income stream expected from a class of work becomes more variable. As the omitted case is salaried employment, it would be expected that, for consistency with permanent income hypotheses, more risky employment types should be associated with higher savings levels. No consistent pattern of this kind is seen.
11 Education, which has been suggested as a better proxy for the security of a future income stream, displays consistently negative and significant coefficients. This is both in agreement with empirical literature, and with the theoretical predictions of the PIH. Where working members of Armenian households are less educated, they increase savings, potentially in response to greater fluctuations in the income stream.
Access to financial products also results in coefficients of the expected sign. Where a household is able to acquire debt, the savings rate responds negatively. While this may be presented as evidence that households with access to formal or informal credit find it less necessary to save, it may also be explained by a number of other mechanisms. It seems likely that households taking on debt perceive some greater need for present liquidity. If these households are more likely to spend all available resources (either on consumption, investment projects or debt servicing payments), estimated coefficients should be negative. It is interesting to note that remittances, either sent or received, seem to be treated in a similar manner as income or expenses, and not as greater access to potential liquidity. Remittances received affect savings in a positive manner (although this effect is not significant in all time periods), and remittances sent reduce the savings rate of a household. There is some evidence that the ownership of non-durable assets also acts as an incentive to reduce savings. Households who own homes of higher quality (controlling for family income level) are less likely to save, possibly consistent with the fact that investment in assets is seen as a substitute for saving. This is true both for housing and particular goods in the home (such as centralized gas heating and a flush toilet). However, dummies for home ownership result in generally insignificant signs.
Examining other household characteristics, these generally predict savings in the manner expected. Larger households, both in terms of number of children and number of adults save less, in a statistically significant manner. A larger number of adult members is likely to increase the probability of having at least some future income streams, whereas the presence of children may be treated as motive to save less for old age, as offspring may act as a retirement income stream (Orbeta, 2006 ). There appears to be a generational (or life-cycle) gradient in savings, with younger generations saving significantly less than older generations, with a gradual increase over the age profile. The explanation of this effect may lie in two different mechanisms: a contemporaneous mechanism in which households borrow while young and save later in the life cycle (consistent with the LCH), or a generational change, in which the savings behavior of younger and older cohorts is fundamentally different, with older cohorts acting more frugally than younger.
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Alternative specifications
The baseline model offers a number of results regarding Armenian household saving behavior which are examined further using alternative model specifications. Appendix 5 presents results of pooled OLS using data from all survey years (excluding 2006), a binary dependent variable model predicting saving behavior (column 5), along with quintile regressions at the first, second, and third quartile of the distribution (columns 2, 3 and 4). The binary dependent variable model (estimated using a probit regression) allows for the comparison of household level decisions regarding whether or not to save with decisions regarding the magnitude of saving presented in table 2 (along with column 1 of Appendix 5). The inclusion of quintile regression results seems appropriate for two reasons: as a manner to examine if the determinants of savings are constant along the savings distribution, and to estimate specifications using minimum absolute deviations in order to reduce the sensitivity to outliers in the savings model.
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Results from the probit model predicting whether a household makes any savings in the survey month are generally in agreement with results from the pooled OLS. As per the results discussed previously, savings behavior responds to income in a positive and significant manner. In the probit specification all results are reported as marginal effects at the mean, and at these values the importance of household income in determining whether to save exceeds the importance of income in determining the quantity to save.
Point estimates on household characteristics agree with those from Appendix 4 as well as with the pooled OLS results in column 1 of Appendix 5. This suggests that the mechanism underlying a household's decision of optimal savings rate responds to similar factors in a similar way as their decision of whether or not to save. The age gradient result is more pronounced in pooled OLS than in the probit specification, suggesting that the life-cycle or cohort specific savings preferences owe more to older age groups' preference to save a higher proportion of their income, rather than a greater preference to make any savings.
Robustness check
Finally, a series of quantile regressions are run in order to examine the robustness of the OLS regressions at various points of the savings distribution. Columns 2-4 of Appendix 5 present estimations at the 25 th , 50 th and 75 th percentile, and suggest that savings decisions are quite homogenous, particularly when considering certain determinants such as income. Whilst income is a significant predictor of savings at all savings rates, this seems to be particularly true at lower rates. Appendix 6 (figure 6.a.) presents the coefficient on income at each percentile of the savings distribution. Dotted lines represent the OLS estimations and confidence intervals (from column 1), whereas the solid line and shaded region presents the 12 Such a hypothesis could be tested with savings data over a longer time period, but falls outside the scope of the present paper. It may also be that this age profile behavior responds to the extension of the national pension system from nonexistent, to a PAYG system, and, from 2014, to a fully funded system (Yeritsyan, 2011) . 13 Standard errors are calculated in the quartile regression framework using bootstrapping with 100 replications. All regression specifications in Appendix 5 include the full set of control variables listed in Appendix 2, although non-informative coefficients have been removed from the output for the sake of simplicity.
LAD (Least Absolute Deviations) estimates for each percentile and their confidence intervals respectively. At high savings rates, increases in income have a much lower effect on savings rates than at lower levels of income. This is the evidence of a diminishing marginal return (in terms of savings) of income increases in Armenian household data.
Similar results are found for ownership of land and real estate, condition of property, the sending of remittances, borrowing, number of household members, and education levels. The variation in these coefficients by savings rate demonstrates the homogeneity of a broad range of determinants, and suggests that naïve OLS fails to account for the distributional specific nature of these estimates. Ownership of land and real estate results in a higher savings rate, but this is particularly true at low savings levels. Given that households use this land for agriculture or other enterprise, it seems plausible that this might simply represent an income effect not entirely reflected in the logY term which measures income at a single point in time. The condition of property variables are also significant at low savings rates, suggesting that investments in housing quality might be substituting for savings, with the effect stronger for the savings-restricted parts of the distribution. The sending of remittances, education levels, and number of household members all result in greater negative impacts on savings at low savings rates.
These results, along with those from Appendix 4 suggest a number of stylized facts in Armenian household saving behavior: the importance of income as a saving determinant, at both high and particularly low savings rates; the characteristics reflecting the volatility of future income streams such as education and household size resulting in a reduction in savings rate; and an age-gradient in savings with older generations more likely to save at higher rates than the young.
As is the case in the empirical literature on savings determinants, a shortcoming of this analysis is the potential endogeneity of the regressors specified in equation 1. Measurement error in these variables or correlation with omitted terms will bias estimates presented in Appendixes 4 and 5. Whilst this paper does not examine the existence of this potential endogeneity, some support of the conclusions may be drawn from Kulikov et al. (2007) , who use an IV strategy on Estonian data and find no evidence of potential endogeneity of the income term. Due to current data limitations such an analysis is not employed. However the existence of more comprehensive household surveys, and particularly panel studies allowing for the control of fixed household effects could be employed usefully as an extension to this paper.
III. How to Stimulate These Determinants to Support Growth?
The macroeconomic analysis of the determinants of Armenia aggregate savings rate allowed us to confirm that according to the literature the GDP per capita and its growth rate are the main determinants of the aggregate savings rate. We also pointed out the importance of the time deposit rate as one of the main determinants. Our analysis also figured out some nonintuitive determinants like the real exchange rate and the openness of the countries. We found that a depreciation of the REER (in our case a decrease in the level) leads to an increase in the savings rate. We also found that acceleration in the degree of openness has a positive impact on the savings rate.
Household savings behavior in Armenia has been examined using data from the ILCS 2004-2010. Results from standard linear regression models agree with the theory and past empirical results from developing countries, and suggest that savings rates depend positively upon a household's income and characteristics representing volatility of expected income such as education and access to borrowing. Larger households tend to save less, potentially in response to a more diversified income stream. Remittances, either sent or received, appear to be treated in a similar manner as income or expenses, and remittances received tend to affect savings in a positive manner while remittances sent reduce the savings rate of a household. Results suggest that households determine whether to save and how much to save in the same manner, but that savings determinants vary significantly as a household's saving rate increases.
These macroeconomic and microeconomic analyses point to three policy areas: the macroeconomic environment, the financial sector and remittances. The significance of GDP per capita and income in determining savings rate implies that a macroeconomic environment enabling growth is a sine-qua-non to boost domestic savings rate. This is better illustrated by the negative impact of real appreciation and the 2009 crisis on the aggregate savings rate. The positive impact of time deposit rate on savings rate suggests that the financial sector can be designed to stimulate households and firms' propensity to save. The positive impact of remittances on savings rate suggests that with the right policies and institutions, part of the remittances received can be channeled into productive activities.
A macroeconomic environment that ensures low inflation, a sustainable fiscal deficit and a sustainable current account deficit is growth-enabling. This means that the monetary policy, the fiscal policy and the trade policy need to be closely coordinated to ensure that they are consistent. The inflation targeting rule of the Armenian Central Bank should be maintained to anchor inflation expectations. The exchange rate policy needs to support an export-led growth strategy, with the Central Bank open market operations maintaining the real exchange rate at a competitive level while containing imported inflation. The fiscal stance needs to be sustainable, with the debt ratio contained below 50 percent of the previous year GDP as per the government's fiscal rules, and the fiscal deficit maintained below 3 percent to create the necessary fiscal cushion. This tightened fiscal policy should allow the Central Bank to adopt a more expansionary monetary policy to support growth while keeping inflation on target.
A financial sector that accommodate firms' various cash flow management needs and households' saving constraints increase their propensity to save. A banking sector accessible to a large share of the population, with some attractive saving options is the formal way to tap domestic saving. Micro-credit institutions are also needed, particularly in small towns and rural areas, to supplement the formal saving channels. Revamping the stock exchange market as well as the government securities market is needed to make saving attractive to firms. This will also provide a channel to leverage pensions and life insurance proceeds into productive and profitable activities.
Finally, remittances can be channeled to productive activities if the proper institutions are put in place. More than 80 percent of Armenia's remittances come from Russia. Nearly 10 percent of these inflows are already being used for business investment. Another nearly 10 percent going to "other" use can be channeled to investment if the right institutions are in place. As of now, however, the institutional framework does not fully serve the initial idea of pulling remittances. For instance, Annelik Bank is an international transfer institution that could help. There is a need to streamline the mandate of those institutions to serve as remittanceschanneling vehicles; and to introduce remittances-backed mechanisms to expand financial services provided to migrants or seasonal workers and their families. If better channeled, remittances can support SMEs through micro-credit institutions. The graphs below present OLS coefficients of major variables (income, rural, sentmoney, receivedmoney, hh_female, head_unemp) and confidence interval (dotted lines) and LAD estimated and confidence interval at each percentile of the savings rate distribution (solid line and shade area around solid line) 
